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Studies on the development of a new class of anticancer agents based on
dimerization arm of the EGF receptor
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In many cancer cells, unregulated activation of epidermal growth factor
(EGF) receptor often causes the aberrant cell growth. For this reason, this receptor is a useful
medicinal target for the development of anticancer drugs. In this study, the results of
structure-activity relationship studies of our inhibitory cyclic peptide 1 against the EGF receptor
dimerization indicated that the tyrosine and threonine side-chains on the N- and C-terminal side of
peptide 1, respectively, would be essential for the inhibitory effect on the EGF receptor
dimerization. Besides, the addition of a polar amino acid or weakly charged histidine to the
N-terminal of peptide 1 improved the inhibitory effect on the EGF receptor dimerization.
In addition, fluorescein-labeled peptide 1 at the N-terminus and the derivative would be taken up by
cells expressing high levels of EGF receptor, according to the experimental results with genetic
engineering procedure.
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KIGFEE DT v o RO U Uk (B2
V) AR TCOEME IS D, 2R XY
faWN > 7 F AR ER I 2 TEEL L. MR o5y
b - HE5E AR5 5 (X 1) [Yarden VY. &
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(1) FA7= B, EGF Lk 7 ¥ —DOiEMAkIZ %
HDOA XY N Th HMlast g o 'kl
A B L7z &ML E & v 9 #r 21E AR
FFOH ATEVER T F RO BISEFFE 21T -
TW5b, T T &7 EGF LS % —D
XBpAG LIS T, MRS aEIR O " B
\CRHEA 2 iE T BIRMeT — &) BFETET
% (2, 207 —A5Emicix, KEEE
EOLvv 72 —MMAEERRZHERLLND
e, LT H—0 T BRERICEEL L E
Z BTV 5 [0giso H. et al., Cell, 110,
775-787 (2002)], FL7=HBlE, —EKILT — A
DN —THREE R T DR TF R 1
(cyclo(S-S)(Cys-Tyr-Asn-Pro-Thr-Thr-Tyr-GIn-

Met-Cys)) Z a%at L. & b b RARHA i H ik
Mtk (A431: EGF L& 7% —E& 3 8A) % H
W2 AE PRI 24TV BRI T T R 1A
EGF Lt ¥ —lzxt L, “#(bEZITI LD,
HO U VLB ESY B N EGF L OFiH
TER. & BICITMIAa TR %9 2 BTG %

CK—19 (Jtm)

AT Z & &R ML T& 72 [Mizuguchi T. et al.,
Bioorg. Med. Chem. Lett. 19, 3279-3282 (2009);
Mizuguchi T. et al., Bioorg. Med. Chem. 20,
5730-5737 (2012).],
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(2) Mz IR CTH D EGF L& 7 ¥ —I(Zid.
MIRANS~ORNTEILE W BIRBHZ L ND,

EGF 72 LD 7 =2 MM b HUKRESK T
bHEYX TN EGF LB X —H
JASMEIRICRE AT 5 2 & T, RIKRA Y DOIE
b ZE Z S FICHENICNTELT 5 2 &
NS I TWwb [Tan X. et al., Trends Cell
Biol. 26, 352-366 (2016).] =D 7=, FL1=H
DERL L 7o AR Z OFF RS EGF
Ve 7 E =GO RN ARIRIZIER S ® 2 2
& T, MBENIZELY A E N D A RRGEE L T2,
BIRKRTF F1IONKRIINVAELEL V%
& fi L 7= @ O FE O K 2
(Fluorescein-cyclo(S-S)(Cys-Tyr-Asn-Pro-Thr-
Thr-Tyr-GIn-Met-Cys)) 5 £ OV % D 7% Kk 3
(Fluorescein-cyclo(S-S)(Cys-Met-GIn-Tyr-Thr
-Thr-Pro-Asn-Tyr-Cys)) & & & (K 4
(Fluorescein-cyclo(S-S)(Cys-GIn-Thr-Pro-Tyr-
Tyr-Met-Asn-Tyr-Cys)) 2% EGF L& 7° % — 514
S ARG A431 & AS49 (b Jifia E SR AR i)
WCHVIAEND Z & AVHIFT L7z [Toyama K. et
al., Bioorg. Med. Chem., 24, 3406-3412 (2009)].
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Fua L T TR, CRmAIA VA=
VRO E D B LR ERE I 2
FETHDHENRBINT, Fo, BT
F R1DONKmIZEERERXE L7 I 8
RAIF—NVREATDHERATF VBN
5452 & T AEMIM ED EGF ZBEKOHE S
U Uizt o EEEN M BT 2 &
BHEBA Lz, —FH., J2= AT IR ED
BOKMT 2V BEMM U581, 8
LB ETEENR KR E BT H/-RRE LN
T7o THOOBEBITEEEEOR EE2 B L
TBRAIRA T T N 1 OREETSEA B Ic E 2
Th b,

Fo, BT TR 1OFHEHT I NEEE
EMMARICER LIZRIRA T T R 2 & A
L. “EMePRETE RIS B SRS E AL
ARt LTz, 7 JBO—2%% 75 N A
FUT X RICEE LRI T T KT,
REIEEZ RESEBILSE RN T &0
B, &7 X NG OEREFIFHEEMICK
TR ELFIFL TN LV L
[Kobayashi K. et al., J. Pept. Sci., 23, 581-586
(2017)],
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EGF AR DOH Y LML EIEMEN & F
HZEEHE LTV AS[Hanold L. E. et al.,
PLoS One, 10, 0118796 (2015)], %= Z C. BRIk
ARTF R 1 OREE E & Bk LA ST M
FHEAMFZRICE F L7, BARBIICIX, Pro FRA
JACET D B & — SRR DT T
FOBRBEZRALDZ L, —EKIZ,

Pro-Gly Bl#ll78 % 0~ F R 4 — 2 Hiis
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L7280, BIRNTF K 1 o—¥#% Pro-Gly |2
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HWENTTF NIIRER A LFERT DT
LINTET,

QBERANTF F LOBAERESCL LA~ T T
K23 EGF Lt 7 & —[Eas ALMaNIZBAT
THELEFH LT, iy otz
IR T A Z ity iRA T, BiaF LF
FIFEELZ AT, EGF L F X —DOFRBED
B X MEMRICK LT, BBIRTFRF1 D
TIF LA AERAR 2 B B ITEEERA T
FRA4ZZNEIVEHSE, 7r—% A R A
M) —ZE AW ERMBITEFE/MLIZE A,
EGF Lt 4% —ORBlE L MRNICTBITT
LT TF REICEOHERA LN, TDT=
O, HICHERA 2 B X OV OFFER 6 DM
NA~DELY AL, EGF L7 X —% L
TR NIEET D 2 LR ST,
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BRIRAATT K10 N REsIZBI T D AEEia e
FABIAFZE X v . EGF Lt 7% — " &Bifk{bB &
[0 =R IV 1 7 (A T s i R S I Y AN
FHEX Z AT 5 72O EERIERIE D
Nic, £, BT F R 1B I OSHET
F K 3,4 22, FHOMIENIEY LT
WCHRELSL2ARRIbEmERIT 5 Z &
MTET, THDOFZEREIT, AUFsEaE
R T D702, EFICHBERDBMBRIE L
BEZoND, S%IL, BUEkGE L TAERKL T
WADEBIRATF R 1 OFF RO LEEEREM
RAACF RO RERAT OFE R A Kl 678D
FENEMEOm Ex B L7 bEm o - &
% e Gl A D T S,

Fo, RIFFEOW KN RIZ DN TIFLEL T D
WY ThDH, ENTIE, BRXTF FLOH
BRATF R4S E LT, AALBIz
XV EGF L7 ¥ —GMEA AR A431 (E
b b R A B R A RR) & AB49 (B k
JitiEE R SR ARAEAR) (2689 2 Al A ol
AT HEHMENEES A REINT
W5, BEARTF R 412, HIRNIZTT R
NV REFERT DT T REeEfE L=
FENS OMEFEERKR LT, 205510
26, WA T ROMEREALI I N BRBE IS
TERATF NLT R F = 2FETF
RGN EES D &5 ICRGE L2 b DIZ,
EGF Lt 7% — 528 ARG o a5l 2 1) 2.
DINENRD Bz, T OPLR AR T
DOWNWTC, BERAIBIENNETH LN, Fi-p
PIPAREY — FICRERREIEOLND Z &AW
HCTES, EGF L 74X —DORBFEDORL S
DX AUAIIAFEIZ 3\ T, A S S 2 S D 2
DRD LN TS, EGF Lt 7 ¥ —BMED A
MPERIRME 2 RS 7R b — v AFER OB
DAEESRTF R~EIHERR TV D
[Toyama, K. et al., Bioconjugate Chem. (in press),



[DOI: 10.1021/acs.bioconjchem.8b00250],

E4h T, Feiner 5= Hanold 512 X > T
HINTHRHIZT, BRXTF 14 %51F0
ORIV N e E?JJ&? Ltfﬁabt/\77’“ REIT &
LT U % [Feiner, R. C. and Muller, K. M.,
Expert Rev. Proteomics, 13, 817-832 (2016);
Hanold, L. E. et al, Pharmacology &
Therapeutics, 173, 159-170 (2017)],
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